Different pressure resistance of lactate dehydrogenases from hagfish is dependent on habitat depth and caused by tetrameric structure dissociation.
The effects of high hydrostatic pressure on lactate dehydrogenase (LDH) activities from two species of hagfish were examined. LDH from Eptatretus okinoseanus, a deep-sea species, retained 67% of the original activity even at 100 MPa. LDH activity from Eptatretus burgeri, a shallow-sea species, was completely lost at 50 MPa but recovered to the original value at 0.1 MPa. The tetrameric structure of LDH-A(4) from E. okinoseanus did not change at 50 MPa. In contrast, almost all LDH tetramers from E. burgeri dissociated to dimers and monomers at 50 MPa but reverted to tetramers at 0.1 MPa. These results show that the dissociation of tetramers caused the inactivation of E. burgeri LDH. The difference depends on the number 6 and 10 amino acids. The mechanism of the slight, gradual inactivation of E. okinoseanus LDH at high pressure differs and is probably due to the metamorphosis of its inner structures.